Blockade of glycosylation promotes acquisition of scrapie-like properties by the prion protein in cultured cells.
The conformational conversion of the prion protein, a sialoglycoprotein containing two N-linked oligosaccharide chains, from its normal form (PrPC) to a pathogenic form (PrPSc) is the central causative event in prion diseases. Although PrPSc can be generated in the absence of glycosylation, there is evidence that oligosaccharide chains may modulate the efficiency of the conversion process, and may also serve as molecular markers of diverse prion strains. In addition, mutational inactivation of one of the N-glycosylation sites has recently been associated with a familial spongiform encephalopathy. To investigate the role of N-glycans in determining the properties of PrP, we have expressed in transfected Chinese hamster ovary cells mouse PrP molecules in which N-glycosylation has been blocked either by treatment with the drug tunicamycin, or by substitution of alanine for threonine at one or both of the N-X-T consensus sites. We report that PrP molecules mutated at Thr182 alone or at both Thr182 and Thr198 [corrected] fail to reach the cell surface after synthesis, but that those mutated at Thr198 [corrected] or synthesized in the presence of tunicamycin can be detected on the plasma membrane. We also find that all three mutant PrPs, and to a limited extent wild-type PrP synthesized in the presence of inhibitor, acquire biochemical attributes reminiscent of PrPSc. We suggest that the PrP molecule has an intrinsic tendency to acquire some PrPSc-like properties, and that N-glycan chains protect against this change. However, pathogenic mutations, or presumably contact with exogenous prions, are necessary to fully convert the protein to a PrPSc state.